Several prior imaging studies of healthy adults have correlated volumes of the hippocampus and amygdala with measures of general intelligence (IQ), with variable results. In this study, we assessed correlations between volumes of the hippocampus and amygdala and full-scale IQ scores (FSIQ) using a method of image analysis that permits detailed regional mapping of this correlation throughout the surface contour of these brain structures. We delineated the hippocampus and amygdala in high-resolution magnetic resonance images of the brain from 34 healthy individuals. We then correlated FSIQ with overall volumes and with the surface morphologies of each of these structures. Hippocampus volumes correlated significantly and inversely with FSIQ independently of gender, age, socioeconomic status, and whole brain volume. Left and right hippocampus volumes correlated respectively with verbal and performance IQ subscales. Higher IQs were significantly associated with large inward deformations of the surface of the anterior hippocampus bilaterally. These findings suggest that a smaller anterior hippocampus contributes to an increased efficiency of neural processing that subserves overall intelligence.
Introduction
Individual differences in general intelligence (IQ) have been attributed largely to differences in the total volumes of the brain and of gray (GM) and white matter (WM) (McDaniel, 2005; Pennington et al., 2000; Posthuma et al., 2002) . One large study of healthy adults indicated a weak but significant positive correlation between measures of full-scale IQ (FSIQ) and the volumes of frontal and temporal lobes (Flashman, Andreasen, Flaum, & Swayze, 1998) . Consistent with these findings, recent studies using voxel-based morphometry have shown an association of FSIQ with the density of GM and WM in regions of the frontal, parietal, temporal, and occipital lobes that subserve verbal and performance abilities (Haier, Jung, Yeo, Head, & Alkire, 2004; Thompson et al., 2001 ). In addition, a vast number of animal and human studies have suggested that mesolimbic structures, including the hippocampus and amygdala, also play an important role in learning, memory, and cognition (Bechara, Damasio, & Damasio, 2003; Burns, Everitt, & Robbins, 1999; Everitt et al., 1999; Fried, Cameron, Yashar, Fong, & Morrow, 2002; Fried et al., 2001; Jones-Gotman, 1986; Kahn et al., 2002; Squire, Stark, & Clark, 2004) . Moreover, the volume of the hippocampus has been shown to correlate positively and significantly with IQ in healthy adults (Andreasen, Flaum, Swayze, O'Leary, et al., 1993) , although another more recent study using voxel-based morphometry failed to demonstrate any correlation of IQ with volumes of GM or WM volume in mesolimbic structures (Haier, et al., 2004 
